CHAPTER 4

SEWING MACHINE REPAIR

The Aircrew Survival Equipmentman (PR) is
called upon to perform an enormous amount of
repair work on parachutes and survival equipment
in all types of maintenance activities. Although
lower rated personnel perform much of this work,
the task of maintaining the sewing machines in
top running condition falls to the senior PRs.
Qualified sewing machine operators may assist in
this work under supervision; however, determin-
ing the causes of malfunctions, making major
adjustments, and replacing parts are the respon-
sibilities of the first class and chief petty officer.

This chapter explains the rotory-hook (111 W
155) sewing machine and the oscillating-shuttle
(31-15) sewing machine. We gave you an overview
of these two types of sewing machines ir_chapter
[3l of the Aircrew Survival Equipmentman 3 & 2,
volume 1; however, as a senior PR, you need more
specific information on the basic structure of these
two sewing machines. With the information
available, you can repair any of these types of
machines the Navy uses. We know it is very
difficult to find information on sewing machine
repair; therefore, you should use this chapter as
a reference when working on the alternating-
presser-foot sewing machine and the simple
oscillating-shuttle sewing machine.

Your shop may have the Consew Model 225,
the Juki LU-562, or the Singer Model 111 W 155
sewing machine. These three sewing machines are
essentially identical, and all specifications and
instructions are the same for all three sewing
machines. For simplicity we will use the Singer
111 W 155 as a model for all three sewing
machines.

The oscillating-shuttle, Singer 31-15, sewing
machine is representative of the second type of
sewing machine used by the Navy. The descriptive
term oscillating shuttle refers to the action
of the sewing hook (the way it makes a stitch
in unison with the needle). The 31-15 is used
for sewing lightweight fabrics and is ideally
suited for use in the maintenance of aviation
survival equipment. Although the physical size
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of other oscillating-shuttle sewing machines may
be quite different from the 31-15, such as the large
Class 7 machines, their operation and
maintenance are very similar.

111 W 155 SEWING MACHINE

The 111 W 155 sewing machine is a single-
needle, compound-feed sewing machine with
alternating presser feet. This sewing machine
makes the standard US 301 lockstitch and sews
medium-heavy fabrics. It is equipped with a
vertical-axis rotating hook. This sewing machine
is classified as a rotory-type sewing machine and
is also equipped with two presser feet; one is a
vibrating presser foot, and the other one is a
lifting presser foot. The front (vibrating) presser
foot, the needle, and the feed dogs move in
unison. Together they move the cloth away from
the operator with each completed stitch. The rear
(lifting) presser foot holds the fabric in place while
the vibrating presser foot rises and moves forward
to start the feeding action for another stitch. This
sewing machine is capable of operating at a speed
of 3500 stitches per minute (SPM). The stitch
regulator provides a range of 3 1/2 to 32 ditches
per inch (SPI).

The 111 W 155 is the same sewing machine
in most ways as the 111 W 151, except for its
alternating presser feet, which give the 111
W 155 a more positive feeding action. The
111 W 155 also has a longer stitch length
(3 1/2 SPI instead of 5 SPI) and a higher
maximum presser-foot lift (one-half inch instead
of three-eighths inch). The 111 W 155 is an idea
sewing machine to use on medium-heavy fabrics
such as vinyl and canvas.

This RTM will also include disassembly and
assembly of the 111 W 155 sewing machine. To
simplify minor repairs to this sewing machine and
the 31-15 sewing machine, we have placed our
discussion of disassembly and assembly to the rear
of the chapter.



PREVENTIVE MAINTENANCE

If the sewing machine becomes sluggish,
an accumulation of dust and lint or a loose
power belt may be the cause. To prevent the
buildup of dust and lint, you should cover the
sewing machine when it is not in use.

CLEANING AND OILING

Before you attempt to oil or operate a new
sewing machine, clean it with diesel fuel. The
diesel fuel removes any corrosion-protective
lubricants that may have been placed on the
sewing machine at the factory. During normal
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maintenance, you may use any approved
cleaning solvent to clean the sewing machine.
After you use a sewing machine, clean and
oil it. A clean and well-oiled sewing machine
gives you many hours of trouble-free operation.
You may clean hard-to-reach places with a soft-
bristle brush or air pressure. Clean the outside
of the sewing machine head, the oil pan, the
machine stand, and the motor casing with a
clean dust cloth or air pressure. Never use air
pressure above 25 psi for this purpose.

NOTE: At least once a year, the machine
should be thoroughly cleaned and oiled.[Figures
[4-1through 4-3 show the oiling points on the 111

Hook-driving shaft lock stud
. Feed regulating stud (plunger)
Bed slide

Throat plate

Presser foot

Needlebar

ExETmzo

239.281

Figure 4-1.—Front view of Model 225 sewing machine showing oiling points.
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Figure 4-2.—Rear view of Model 225 machine showing oiling points.

W 155 sewing machine. Do not use too much oil;
usually 1 drop of oil at each oiling point is sufficient.
An excessive amount of oil will soil the project being
sewn. We recommend a 10W mineral-base oil. (Use
of castor-base oil is no longer required.) If this type
of oil is not available through normal supply
channels, use the mineral oil or Singer Type B or D.

TIMING THE 111 W 155 MACHINE
Timing is the most important step when you are
working on any machine. As you read through the

following timing and adjustment sequence, you may
find that it has changed from steps you are
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accustomed to using. This timing and adjustment
section is presented as if you are taking your
machine completely apart and reassembling it.

1. Timing the arm shaft with the hook drive
shaft

To perform this timing step, you must tilt the sewing
machine back on its hinges. Turn the balance wheel
toward the operator until the thread take-up lever reaches
its highest point. You can do this step by placing the
fingers of your left hand on top of the thread take-up
lever and turning the balance wheel with your right hand.
You should be able to feel the high point of
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Figure 4-3.—Side view of Model 225 sewing machine showing oiling points.
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Figure 4-4.—Timing arrows.

the thread take-up lever with your fingers. You
must check to ensure the arrows on the timing
collar and the timing plate are aligned as shown
in[figure 4-4] (B) and (C). If the arrows don’t
match, remove the connection belt from the lower
pulley (figure 4-41[A] and [D]). Now turn the
lower pulley by hand until the arrow on the
timing collar (figure 4-41[B]) is in direct line with
the arrow on the timing plate (figure 4-4[C]).
Replace the connection belt. This completes this
timing point.

2. Setting the feed dog height

Proper feed dog height is necessary to
obtain proper feeding action. To set the feed dogs,
proceed as follows:;

a. Turn the balance wheel toward the
operator until the feed dog reaches its highest
point [figure 4-5), and observe the relationship of
the feed dog and the throat plate. If the valley
between the teeth is level with the top of the throat

]
_
{

/
B. THROAT PLATE

Figure 4-5.—Feed dogs.



plate, the feed dog height is correct; if the valley
is not level,

b. Loosen the feed fork screw [(figure 4-6
[E][iable 4-1, foldout at the end of this chapter),
push the feed bar (figure 4-6 [[F]) up or down as
necessary to obtain the proper feed dog height,
and tighten the screw. This completes this timing
point.

3. Centering the feeding action

To properly time this class of sewing
machine, you must center the feeding action
before the hook is timed.

NOTE: Ensure the needlebar rock frame
hinge stud and the needlebar rock frame guide
bracket are tight to prevent the needle from
wandering from side to side or fore and aft.

a. Depress the plunger (figure 4-11[H]), and
turn the balance wheel toward the operator until
the plunger drops; keep turning the balance wheel
until it stops. This sets the maximum stitch length
at 3 1/2 SPI.

b. Turn the balance wheel toward the
operator and observe the movement of the feed
dogs. If the feed dogs operate properly, consider
them properly centered and continue to step 2.
If the feed dogs strike the front or the back of
the throat plate, proceed as follows:

(1) Loosen the feed-driving crank pinch
screw (figure 4-61[G]), and push the feed dog away
from the point where it strikes; then retighten the
feed-driving crank pinch screw.

(2) Turn the balance wheel toward the
operator until the needle is at its lowest point and
observe the relationship of the needle and the hole
in the throat plate. If the needle is near the front
of the hole but not touching it, proceed to step
4. If the needle needs to be centered, proceed to
step 3.

(3) If the needle and throat hole are not
properly aligned, loosen the needlebar rock frame
rockshaft connection crank pinch screw [figurd
[A-7JA],Table 4-2, foldout at the end of this
chapter) and align the neediebar in the hole of the
throat plate; then retighten the screw.

(4) Turn the balance wheel toward the
operator and observe the operation of the
alternating pressers. If the front foot does not
strike the back foot, then the feeding action can
be considered to be centered.
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4. Timing the hook and the needlebar

In this timing sequence, we will consider
that the machine has no timing marks on the
needlebar.

a. Remove the throat plate, the feed dog,
and the presser feet.

b. Turn the balance wheel toward the
operator until the needle is raised three-sixteenths
of an inch from its lowest point.

If the point of the hook is in line with the
center of the needle, one-sixteenth of an inch
above the eye of the needle, and as near to the
needle as possible without touching it, then the
hook and needlebar can be considered to be in
time. If not, proceed to the following steps:

(1) Loosen the pinch screw
[A]) and move the needlebar [figure 4-71[B]) to
obtain the proper height, as shown in[figure 4-7
(C); then retighten the needlebar clamp pinch
screw.

(2) Tilt the sewing machine back;
loosen the hook saddle pinch screw
[A]), the hook saddle adjusting screw [(figure 4-6
[B]), and the hook drive gear setscrews and spline
screws (figure 4-6 [C] and [D]).

(3) Move the hook saddle
[U]) to the right and the hook drive gear to the
left until they are disengaged.

(4) Turn the balance wheel toward the
operator until the needle is raised three-sixteenths
of an inch from its lowest point.

(5) With the point of the hook in
the 7 o'clock position, engage the hook pinion
gear and the hook drive gear to align the hook
point with the needle. As you engage the hook,
it will rotate clockwise, advancing toward the
needle until the hook point is centered on the
needle. The hook point should be as near as
possible to the needle without touching it.

NOTE: The hook guard may be out of
adjustment and prevent the hook from being
adjusted close enough to the needle; if this is the
case, bend the hook guard out of the way enough
to allow proper adjustment. See step 8.

(6) Tighten the hook saddle pinch screw
and the hook drive gear setscrews and spline
screws.

(7) Turn the balance wheel toward the
operator to ensure the hook does not strike the
needle.



(8) The hook guard prevents the sew-
ing hook from striking the needle. Adjust the
hook guard (figure 4-81[A]) by bending it until
it is a least as near the needle as the hook point,
but does not push the needle.

(9) Install the feed dog, the throat plate,
and the presser feet.
NOTE: Ensure the bobbin-case lug [(figure 4-9
[A]) is properly engaged in its opening in the
bottom of the throat plate (figure 4-91[B]).

5. Timing the presser-lifting eccentric
The presser-lifting eccentric controls the

240.153 feeding motion provided by the alternating
Figure 4-8—Sewing hook Kkit. pressers.
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Figure 4-9.—Bobbin case area.
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If the presser-lifting eccentric is not, prop-
erly timed, it can cause the machine to feed
backward or prevent the machine from making
the full stitch length.

The maximum stitch length of 3 1/2 SPI
should beset while you are making the following
adjustments:

a. Turn the balance wheel toward the
operator and observe the action of the feed dogs
and the front presser. They should meet at the

B. SETSCREWS
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Figure 4-10A.—Presser-lifting eccentric connection link.

throat plate height and travel aft together; if they
do not, continue to step b.

b. Turn the balance wheel and loosen the
two set screws (figure 4-10B [C] and figure 4-10
[A]) on the presser-lifting eccentric.

c. Hold the eccentric to prevent it from
turning; then turn the balance wheel a small
amount toward the operator and tighten one of
the setscrews.

d. Repeat steps b and c until the front foot
meets the feed dog at the throat plate height as
the balance wheel is turned toward the operator.

e. Ensure both setscrews are tight.

ADJUSTMENTS

For the sewing machine to operate smoothly
and to make a proper locking stitch, you must
make some minor adjustments. Even though the
machine is in time, a single part that is out of
adjustment can cause the sewing machine to skip
stitches, break thread, fail to feed the material,
or make loose stitches.

1. Adjusting the bobbin-case opener

As the hook rotates clockwise, friction on
the bobbin-case opener causes the position lug
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(figure 4-91[A]) to press against the back of its
opening. The bobbin-case opener moves the
bobbin case counterclockwise to alow the thread
to pass around the bobbin-case-opener lug. If the
opener is adjusted too tight, damage to many
parts may occur; and if the opener is not set tight
enough, extreme upper thread tension may be
necessary to lock the stitch properly. Adjusting
the bobbin-case opener is accomplished as
follows:

a. Turn the balance wheel toward the
operator until the bobbin-case-opener lever
[4-91C]) moves as far to the right as possible.

b. If the bobbin-case opener
[D]) has been removed, reinstall it at this time.
Do not tighten the adjusting screw (figure 4-91[E])
at this time.

c. Place two thicknesses of paper, as a
gauge, between the tip of the bobbin-case opener
and its projection on the bobbin case.

d. Move the bobbin-case opener right or
left as necessary to cause the bobbin case to move
as far to the right as possible without binding.

e. Tighten the bobbin-case-opener ad-
justing screw.

f. Turn the balance wheel toward the
operator and observe the operation of the
bobbin case and its opener. Ensure no binds are
present and that the bobbin case is pulled
counterclockwise as far as possible with each
rotation of the hook.

2. Adjusting the total relative lift of the

alternating pressers

The total relative lift of the alternating
pressers referred to here is that the feet lift
one-half inch at total lift. Maximum lift of the
aternating pressers is set to sew on heavier goods.
There are two types of adjustments, and either
type may be found on a given machine. The first
type of aternating presser (figure 4-10A) is usualy
found on earlier sewing machines, while the
second type of alternating presser (figure 4-10B)
seems to be in current manufacture.

a. Adjusting the first type of alternating
presser is accomplished as follows:

(1) Turn the balance wheel toward the
operator until the presser-lifting eccentric lock
screw (figure 4-10A [A]) is visible inside the
opening at the back of the arm of the machine.
(See[Tigure 4-17] [A] [Table 4-3, foldout at end of
this chapter.)

NOTE: Figure 4-10A shows two setscrews
(B). They are used to hold the presser-lifting
eccentric in place on the feed-driving rockshaft.
The adjusting screw is not visible in this figure.

(2) Loosen the lock screw and turn the
balance wheel until the adjusting screw is visible
in the opening in the back of the arm. (Sed figurd
[4-11 TA])

(3) Turn the adjusting screw counter-
clockwise to obtain maximum total lift of the
pressers.

(4) Turn the balance wheel toward the
operator until the lock screw is visible in the
opening in the back of the arm and retighten the
lock screw.

b. Adjusting the second type of alternating
presser is accomplished as follows:

(1) Loosen the presser-lifting eccentric
adjusting wing nut (figure 4-10B [A]).

(2) Move the assembly up to decrease
the lift or down to increase the total lift of the
alternating pressers.

(3) Tighten the wing nut.

3. Adjusting the relative lift of the alternating
pressers

The alternating presser feet should each lift
to approximately the same height. Do not
confuse relative lift with total lift. Here we are
adjusting the presser feet to lift to approximately
the same height. Adjusting the relative lift of the
alternating pressers is accomplished as follows:

a. Turn the balance wheel toward the
operator and observe the action of the alternating
pressers. If they do not lift equally, proceed to
step b.

b. Turn the balance wheel until the foot
that lifts too high is just above the throat plate.

c. Loosen the presser-lifting link crank
pinch screw (figure 4-1T1[B]). The foot should
snap down; if it does not, push it down.

d. Tighten the presser-lifting link crank
pinch screw.

e. Repeat step a If necessary repeat steps
b through d until the feet lift to the same height.

4. Adjusting the lifting linkage of the alter-
nating pressers

To set the lifting linkage, you must loosen
the lifting crank pinch screw (figure 4-I11[B]) and



the presser bar lifting bracket pinch screw
[4-I17JC]). Turn the balance wheel toward the
operator until the feed dogs rise to meet the
forward presser foot at the top of the throat plate.
Press the presser bar lifting bracket down to the
hand lifting__lever (figure 4-1T][D]). Tighten the
presser bar lifting bracket pinch screw
[C]) and the lifting crank pinch screw
[B]).

5. Adjusting the upper thread-tension-
releasing lever

The upper thread-tension release allows the
goods to be removed without the needle thread
breaking.

a. Lift the presser-lifting lever and observe
the thread tension disc. It should separate to
release the thread. If not, proceed as follows:

b. Remove the thread controller assembly
from the machine as follows:

(1) Remove the thread controller as-
sembly retaining screw (figure 4-6][1]).

(2) Loosen the thread controller stud
setscrew [J).

(3) Pull the thread controller assembly
away from the machine.

balance wheel approximately one-fourth of a turn
away from you. Release the plunger, make severa
inches of stitches on a piece of paper, and count
the total number of stitches per inch. If you are
sewing 8 |, depress the plunger and slow/y turn
the balance wheel toward the operator until the
plunger drops.

® Stop.

® Release the plunger and the balance
wheel.

@® Now turn the feed indicator disc [(figurd
[4-11E]) on the arm shaft until 8 shows in the
window on the uprise of your machine.

® Tighten the setscrew in the feed
indicator disc.

7. Setting the thread controller spring

The thread controller spring prevents the
needle from piercing the thread. It takes the slack
out of the needle thread until the point of the
needle enters the material.

To properly set the tension on the thread
controller spring, you must first loosen the thread
controller stud setscrew on the tension stud [(figurd

c. Bend the thread releasing lever [(figure
[4-12B]) away from the thread controller
assembly to increase the amount of the release and
toward the plate to decrease the tension as needed.

d. Reattach the assembly to the machine
and observe the operation. Repeat steps a through
d if necessary.

6. Setting the feed indicator disc

Loosen the setscrew in the feed indicator
disc [E]) so that it spins on the arm
shaft. Depress the feed indicator plunger and turn
the balance wheel toward you until it drops; keep
turning the balance wheel toward you until it
stops. The feed-driving eccentric is now set at
3 1/2 SPI.

NOTE: With the plunger engaged, turning the
balance wheel toward you decreases the SPI, and
turning the balance wheel away from you
increases the SPI.

The ideal setting for the indicator disc on
the sewing machine is 8 SPI. You accomplish this
setting by engaging the plunger and turning the

[4-6 [J]). Turn the tension stud counterclockwise
for more tension or clockwise for less tension.

A properly adjusted controller spring rests
on the thread controller spring stop as the point
of the needle enters the material. This action
releases all tension on the needle thread.

8. Setting the controller spring stop

You may have to make an adjustment to
the controller spring stop to allow the thread
controller spring to operate properly. This is a
very simple adjustment. By loosening the tension
stud screw, shown in[figure 4-6] (I), you raise the
stop for less action or lower it for more action.

9. Adjusting the thread tension

The thread tension will be the last adjust-
ment required. In most cases, you can make any
adjustment required by turning the thumb nut
(figure 4-121[A]) on the needle thread tension
disc.

If the stitch is locking on top of the
material, turn the nut counterclockwise. This
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will loosen the upper thread tension causing the
bobbin tension to draw the stitch into the materia.
A clockwise turn will tighten the upper thread,
thus drawing up any stitch that may be locking
below the material.

If you cannot correct the tension by
adjusting the thread tension disc, adjust the
bobbin tension. To do this, tighten or loosen the
small screw nearest the center of the spring. This
completes all the necessary timing and adjusting
on the 111 W 155 sewing machine. If you still have
a problem, refer to the troubleshooting portion
of this chapter.

TROUBLESHOOTING

While making adjustments or timing the
sewing machine, you may overlook a step or a
faulty part. The troubleshooting chart
will help you locate and correct most problems.

If the sewing machine is binding (hard to
turn), you can locate the problem easily. First,
check the feeding action; then set the machine on
zero feed and remove the throat plate. Turn the
machine by hand. If the bind is still present,
remove the arm shaft connection belt. If the bind
is located in the hook-driving shaft, the machine
will turn freely. Turn the balance wheel by hand.
If the bind is located in the arm shaft, the bind
will still be present.

SINGER SEWING MACHINES 31-15,
331K1, AND CONSEW C-30

Singer Sewing Machine 31-15, the 331K1, and
the Consew C-30 are oscillating-type sewing
machines that have a maximum speed of 2,200
stitches per minute. These sewing machines also
make the standard lockstitch and are commonly
caled tailoring machines. As with the 111 W 155
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Figure 4-12—Upper thread unit.
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Table 4-4—Troubleshooting Chart

A. Troubleshooting Chart

Trouble Probable Cause Remedy
THREAD Thread controller Adjust spring tension and/or spring stop.
BREAKAGE
Right twist thread Change to left twist (Z).
Hook point piercing needle thread Adjust thread controller spring stop.
Needle eye too small Select larger size.
Burr on needle point Remove burr or replace needle.
Too much tension Adjust tension springs.
Improper threading sequence Rethread (check first).
Thread unwinding incorrectly Adjust stand and/or spool.
Thread breaks when clearing work Adjust tension release. Thread take-up

lever not at highest point.

SKIPPED Needlebar improperly  set Reset.
STITCHES
Needle not all the way into bar Insert correctly.
Needle incorrectly aligned Insert correctly.
Thread too large large for needle Select correct needle.
eye
Presser bar maladjusted Adjust presser bar.
THREAD Operating machine without ma- Unthread when running without fabric.
JAMMING terial
UNDER
THROAT Failure to hold free ends of thread Maintain pressure.
PLATE for first stitches
Needle thread not between tension Thread disc.
discs.
UPPER Feed-driving eccentric improperly Adjust eccentric.
THREAD adjusted
LOOPING
UNDER No upper thread tension Adjust or place thread in tension disc.
MATERIAL
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Table 4-4—Troubieshooting Chart-Continued

Trouble Probable Cause Remedy
FAILURE Feed-driving crank loose Tighten Pinch Screw.
TO FEED

STITCHES Insufficient presser foot pressure Add spring pressure.

NOT IN LINE

Presser bar improperly set

Feed dogs too low

Adjust presser bar.

Set height to one full tooth.

MATERIAL Presser foot pressure too great Reduce pressure.

DAMAGED BY

SCUFFING Feed dogs too high Set one full tooth or less.
SLUGGISH Improper oil or accumulation of Clean with recommended solvent.
OPERATION foreign matter

FAILURE TO Needle in backwards Install correctly.

MAKE A

STITCH Needle threaded from wrong side Thread correctly.

Wrong variety of needle

Bent needle

Needle not all the way in the
needl ebar

Needlebar out of adjustment
Shuttle driver pin sheared

Shuttle too far from needle

Change to correct length needle.
Change.

Insert correctly.

Adjust needlebar.
Replace pin.

Shim shuttle closer to needle.

1. Stitching Problems

FAILURE TO
MAKE A
STITCH

Needle in backwards
Machine out of time
Needle threaded from wrong side

Hook too far away from needle

Remove and reinstall.
Inspect and retime.
Thread correctly.

Reset hook saddle.
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Table 4-4—Troubleshooting Chart-Continued

1. Stitching Problems—Continued

Trouble Probable Cause Remedy
FAILURE TO Wrong variety needle Change to correct length needle.
MAKE A
STITCH Bent needle Change.

Needle not all the way in the Insert correctly.

needlebar

Safety clutch disengaged Clear jam and reengage clutch.
SKIPPED Hook too far from needle Move hook saddle.
STITCHES

Hook out of time Retime.

Needlebar improperly set Reset.

Needle not all the way into bar Insert correctly.

Needle incorrectly aligned Insert correctly.

Thread too large for needle eye Select correct needle.
THREAD Thread controller Adjust spring tension and/or spring stop.
BREAKAGE

Right twist thread Change to left twist (Z).

Hook point piercing needle thread Set hook to needle.

Needle eye too small Select larger size.

Burr on needle point Remove burr or replace needle.

Hook out of time (retarded) Retime.

Too much tension Adjust tension springs.

Improper threading sequence Rethread (check first).

Thread unwinding incorrectly Adjust stand and/or spool.

Thread breaks when clearing work Adjust tension release. Thread take-up

lever not at highest point.

2. Feeding Problems

FEED Arm shaft not in time with sewing Retime by take-up lever and timing plate
FAILURE hook driving shaft (timing collar spline screw must be in
spline).
Feed lifting cam fork inverted Install properly.
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Table 4-4.—Troubleshooting Chart—Continued

2. Feeding Problems—Continued

Trouble Probable Cause Remedy
FEED Feed-driving crank pinch screw Recenter feed and tighten pinch screw.
FAILURE loose
Feed-driving eccentric out of spline Reset.
Feed dogs set too high Reset.
Set at negative feed Set for stitching.
FEEDING Feed lifting cam out of spline Reset in spline.
BACKWARDS
Feed-driving eccentric out of spline Reset in spline.
Presser-lifting eccentric out of Time eccentric.
time
Timing collar our of spline Reset in spline and retime machine.
STITCHES Insufficient presser foot pressure Add spring pressure.
NOT IN
LINE Feed dogs too low Set height to one full tooth.
MATERIAL Presser foot pressure too great Reduce pressure.
DAMAGED BY
SCUFFING Feed dogs too high Set one full tooth or less.

3. Miscellaneous Problems

THREAD Operating machine without ma- Unthread when running without fabric.
JAMMING terial
Failure to hold free ends of thread Maintain pressure.

for first stitches.

Bobbin-case opener incorrectly set Readjust opener.
Needle thread not between tension Thread discs.
discs

Hook too high Lower hook.
Turning balance wheel backwards Remove jam.

with needle threaded

Thread, dirt, lint under bobbin Remove case; clean and replace.
case
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Table 4-4.—Troubleshooting Chart-Continued

3. Miscellaneous Problems—Continued

Trouble Probable Cause Remedy

NOT Indicating disc loose Reset and tighten.

STITCHING

AS Indicating disc incorrectly set Reset and tighten.

INDICATED
Automatically changing stitches Adjust feed eccentric gib.

SLUGGISH Improper oil or accumulation of Clean with recommended solvent and
foreign matter lubricant.

BINDS Bobbin-case opener set too close Set to allow thread passage around bob-

Arm shaft friction washer missing

Balance wheel improperly set for
tolerance

Needlebar too high or too low

Feed-driving connection against
eccentric body

Hook guard washer rubbing bob-
bin-case opener lever link

Pinion gear against saddle

Hook driving gear against saddle

Bobbin-case thread jam

Feed dogs against throat plate

Feed bar hinge stud screw
Wrong bed slide over sewing hook

Alternating pressers out of adjust-
ment

bin-case lug.
Install friction washer.

Tighten adjusting screw, back off one-
quarter turn, tap with mallet.

Reset in frame.

Set connection flush with cam.

Replace washer. Adjust hook assembly for
tolerance.

Relocate on hook shaft.

Relocate to center on center line of
sewing hook shaft.

Remove case, clear, and reinstall.

Adjust to proper height. Adjust to center
of throat plate.

Adjust for proper operating tolerance.
Put recessed slide over sewing hook.

Reset.
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alternating-pressure-foot sewing machine, we will
use the 31-15 sewing machine as a model for these
three sewing machines. The 31-15 sewing machine
is intended for sewing clothing such as flight suits
and is excellent for sewing lightweight canvas up
to 8 ounces.

The 31-15 sewing machine has a stitch range
of 7 to 32 SPI, a clearance of five-sixteenths of
an inch under the presser foot, and uses a drop-
feeding action. The major components of the
Singer Sewing Machine 31-15 are shown in[figurd
[14-13]

PREVENTIVE MAINTENANCE

Preventive maintenance for the Singer Sewing
Machine 31-15 is the same as that for the 111 W
155 sewing machine. Although the preventive

maintenance is the same, the oiling points differ
because of the design of the machine[ Figures 4-13
through 4-15 show the different oiling points for
the 31-15 sewing machine. When you oil this
machine, remember 1 drop of a 10W minera oil
at each oiling point is sufficient. Too much oil
may soil the project being sewn.

TIMING AND ADJUSTMENTS

The 31-15 sewing machine is the simplest
sewing machine in the parachute loft. As with all
oscillating-shuttle machines, the main timing point
is the needlebar. Once the needlebar is properly
set, only minor adjustments are necessary to have
a smooth-running sewing machine. Remember
you should always refer to the troubleshooting
chart before making any adjustment.
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Figure 4-13—Front view of model 31-15 sewing machine.



at a point one-sixteenth of an inch above the eye
of the needle when the needle is on its upstroke.

To time the machine so the needle and
shuttle operate properly, you must proceed as
follows: Be sure that the needle is a class 16

Timing the Needle with the Shuttle

When the needle and shuttle are correctly timed,
the point of the shuttle on its forward stroke must
pass across the center of the diameter of the needle

239.263
Figure 4-14.—Rear view of ailing points on model 31-15 sewing machine.
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Figure 4-15.—Bottom view of oiling points on model 31-15 sewing machine.
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and a variety 87 (16 x 87). Place the needle into
the needlebar a far as it will go. Be
sure the long thread groove faces the left
and the eye of the needle is in line with
the shuttle point. Remove the faceplate and
loosen the needlebar connecting stud pinch screw
(figure 4-161[A]). Turn the balance wheel toward
the operator until the needlebar is on its upstroke
and the point of the shuttle is in the center of the
eye of the needle. Adjust the needlebar so that
the eye of the needle is one-sixteenth of an inch
below the shuttle point (figure 4-16 1[B]). Now
retighten the needlebar connecting stud pinch

screw [A]).

NOTE: The main timing point for the 31-15
sewing machine is the needlebar.

Adjusting the Feed Dog Height

For average weight material, a full tooth
should be visible when the feed dogs are at their
highest point. To adjust the feed dog height, you
must loosen the feed lifting crank pinch screw
[figure 4-T71[A]) in the feed lifting crank and move
the feed bar (figure 4-171[B]) up or down as

240.159 required. Then you must retighten the feed
Figure 4-16.—Setting needlebar. lifting crank pinch screw.
B. FEED BAR

A. FEED LIFTING
CRANK
PINCH SCREW

240.160

Figure 4-17.—Adjusting feed dogs.
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Centering the Feeding Action

Set the sewing machine to its maximum stitch
length. Loosen the feed-driving rockshaft crank
pinch screw (figure 4118 [A]). Rotate the feed-
driving rockshaft (figure 4-18 [D]) so that the feed
dog’s movement is an equal distance from the
front and rear of the throat plate slots. After you
do this, retighten the feed-driving rockshaft crank
pinch screw.

Setting Side Play of Feed Dogs

Loosen the adjusting screw locknuts
[4-I8][B]). Adjust the feed-driving rockshaft
(figure 4-181[D]) to center the side play of the feed
dogs by turning the adjusting screws
[C]) left or right as needed; then retighten the
adjusting screw locknuts. Be sure the adjusting
screw locknuts hold the feed-driving rockshaft
snugly in place without binding.

Timing the Feed-Driving Eccentric

Timing the feed-driving eccentric is

accomplished as follows: °

1. Set the stitch regulator to its lowest point.
This gives the operator the maximum stitch length
of 7 SPI.

2. Rotate the balance wheel toward the
operator until the feed dogs complete their
movement aft and before they begin to drop. At
this point the needle must be entering the materia
being sewn. If this doesn't occur, the following
trial-and-error sequence must be made:

Open the cover located on the rear of the
uprise. Rotate the balance wheel until the feed-
driving eccentric setscrew becomes visible [(figure
[4-197JA]). Loosen this screw. Now place your
finger or a screwdriver on the feed-driving eccen-
tric to hold the eccentric in place, and rotate the
balance wheel a short distance. Retighten the
feed-driving eccentric setscrew. Continue this
procedure until the sewing machine complies with
step 2.

Setting the Presser Bar

Turn the balance wheel until the feed dogs are
just below the top of the throat plate. Loosen the
presser bar guide lever setscrew (figure 4-161[C]).
Push the presser firmly against the throat plate,
aligning the slot between the toes of the presser
foot with the hole in the throat plate. Tighten the
presser bar guide lever setscrew. This completes
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Figure 4-18—Centering feeding action.
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Figure 4-19.—Feed-driving eccentric.

the timing and adjustment procedures for the
31-15 sewing machine.

DISASSEMBLY AND REASSEMBLY
OF THE 1Il W 155
SEWING MACHINE

You probably will never need to take the Il
W 155 class sewing machine completely apart, but
you may need to replace some parts. Therefore,
you need to know the procedures for disassem-
bling and reassembling the 111 W 155 sewing
machine.

The following are some helpful hints that you
should remember while working on disassembly
and reassembly of any sewing machine:

® All sewing machine screws have a case-
hardened surface, which must be removed by
grinding should it become necessary to use an
easyout to remove the screw.

® Using grinding compound is recommended
when you are replacing parts that attach to a
shaft. Place a small amount of grinding com-
pound on the shaft and rotate the part on the shaft
until it moves freely. (Remove all grinding
compound before you reassemble the parts.)

® Qiling is a must in the reassembly of parts.
A generous amount of 10W minera oil is justified
when you are replacing parts.

® There is one screw (thread take-up lever
retaining screw) on the drop-feed type of sewing
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machine that has a left-hand thread. It is found
in the face of the machine. This screw is removed
by turning it clockwise.

DISASSEMBLY

In this section we discuss the purpose of each
part of the 111 W 155 sewing machine and the
disassembly and reassembly of each part.

Before disassembling any sewing machine, you
should select and clean an area that will allow you
to work on your project with a minimum of
interruptions. Select your tools, cleaning solvents,
and a parts breakdown list; then you are ready
to begin your project.

Arm Cap

The arm cap [(figure 4-2]1[B]) permits inspection
of the mechanism of the arm. The arm mechanism
is exposed when the arm cap is moved to one side
or the other. Remove the arm cap by unscrewing
the holding screw and spring washer that attach
it to the machine arm; then lift the arm cap from
the machine.

Faceplate

The faceplate[ (figure 4492 [F]) permits inspec-
tion and minor adjustment of the parts in the
machine face. The mechanism of the machine face
is exposed when the faceplate is moved to one side
or the other. Remove the faceplate by removing
the thumbscrew at the top of the plate; then move
the plate slightly to the left to clear the metal
projection at the lower left corner and lift the
faceplate from the machine.

Knee Lifter Lifting Lever Hinge Screw

The knee lifter lifting lever hinge screw [(figurd
[4-117E]) acts as a hinging point for the knee lifter
lifting lever. It is removed from the machine by
unscrewing it.

Knee Lifter Lifting Lever

The knee lifter lifting lever (figure 4-111[F])

acts as an extending arm that attaches the presser
bar lifting releasing lever bracket to the knee lifter
lifting lever. It carries the motion from the knee
lifter lifting lever to the presser bar lifting releasing
lever bracket. Remove the knee lifter lifting lever
by grasping and moving it outward from the
machine.



Presser Bar Spring Support Screw

The presser bar spring-support screw
[4-I1]JG]) acts as a suspension point for the presser
bar spring. The screw is loosened approximately
one-fourth of an inch to allow for the removal
of the presser bar spring. Do not remove the
presser bar spring-support screw from the
machine.

Presser Bar Spring

The presser bar spring (figure 4-I17[H])
applies a constant pressure to the presser bar. To
remove the presser bar spring from the machine,
lower the presser feet and then grasp the
underside of the spring as near the support screw
as possible with two fingers of one hand over two
fingers of the other hand. Now slide the spring
outward to the head of the support screw,
rolling the spring up and out of the machine.

Presser Bar Lifting Releasing
Lever Bracket Guide Screw

The presser bar lifting releasing lever bracket
guide screw, [figure 4-11][1]) acts as a track and
guide for the presser bar lifting releasing lever
bracket. Remove the presser bar lifting releasing
lever bracket guide screw by unscrewing it from
the machine.

Presser Bar Position Guide

The presser bar position guide (figure 4-71[D])
acts as a track to control the presser bar position
guide lever. To remove the presser bar position
guide, you should loosen (six turns) the spline
screw on the rear side nearest the face of the
machine and push the guide through the recess
at the top of the machine head.

Presser Bar Position Guide Lever

The presser bar position guide lever is used to
align the presser foot, and it operates in the slot
of the presser bar guide.

NOTE: The presser bar position guide does
not screw out. Loosen the pinch screw on the
presser bar position guide lever (figure 4-11]1[K])
by inserting the screwdriver into the opening on
the rear side of the machine head. This is
necessary to allow movement of the presser bar
for the removal of attached parts.

Alternating Presser Foot

The alternating presser foot is the rear presser
foot and holds the material in place while the
needle and front presser foot move forward
making another bight. To remove the rear presser
foot, you unscrew the presser foot position screw
on the left side of the presser bar. Raise the presser
bar to its highest position and remove the foot
from the rear.

Presser Bar Spring Bracket

The presser bar spring bracket (figure 4-71[E])
transfers the tension from the presser bar spring

to the presser bar. To loosen the presser bar spring
bracket from the presser bar, insert the
screwdriver through the lower opening provided
in the back of the face of the machine. Loosen
the presser bar lifting bracket pinch screw
[4-11][C]). Remove the presser bar lifting bell crank
retaining screw and lifting bell crank
[F] and [G]). Now remove the presser bar [{figurd
[4-7IM]) in a slow upward motion.

Presser-Lifting Bell Crank

The presser-lifting bell crank alternately
applies lift to the presser feet. Remove the
presser-lifting bell crank retaining screw
[4-7]JF]) and then extract the bell crank
[G]) from the machine.

Presser Bar Lifting Bracket

The presser bar lifting bracket is alternately
a hinge point and lifting point for the two presser
bars. It is also the controlling part for the presser
feet while work is being inserted and removed,
and it gives support to the thread tension release
slide.

CAUTION

If binding should occur while you are
removing the presser bar, insert a
screwdriver into the lower slot of the
presser bar and rotate it while applying
upward motion on the presser bar.

When you remove the presser bar, the
following parts will fall off: the presser bar
spring bracket (figure 4-71[E]), the releasing
bracket, the releasing bracket spring, the
lifting bracket, and the guide lever.
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® Now remove the vibrating presser bar
connecting link (figure 4-7][N]) from the face of
the machine.

® Loosen the presser-lifting link crank pinch
screw [B]). Rotate the presser-lifting
rockshaft (figure 4-I1]1[M]) away from the
machine about 90 degrees. Remove the presser-
lifting bell crank connection from its stud. Now
remove the presser-lifting rockshaft; then remove
the presser-lifting link crank (figure 4-111[P]) from
its connection link.

Needlebar Rock Frame Position Bracket

The needlebar rock frame position bracket
(figure 4-71[H]) holds the needlebar rock frame
in position and prevents any side-to-side play.
To remove the needlebar rock frame position
bracket, you remove the holding screw and
withdraw the bracket from the machine.

Tension Release Rod

The tension release lever rod releases the
tension on the thread. This allows the thread to
be pulled freely when you remove material from
the machine. When the presser bar is lifted, the
shoulder on the arm of the presser bar lifting
releasing slide bracket presses the tension release
rod, thereby releasing the tension on the thread.
You remove the tension release rod by tilting the
machine backward and allowing the rod to slide
from its recess. Unscrew and remove the vibrating
presser foot tension spring adjustment thumb-
screw (figure 4-I11[Q]). At this point, you can
remove the vibrating presser foot
[R]).

Vibrating Presser Foot

The vibrating presser foot is the foremost foot.
It moves fore and aft as well as up and down, and
combines its actions with that of the needle and
the feed dogs.

Needlebar Rock Frame Hinge Stud

The needlebar rock frame hinge stud [(figurd
[4-711]) acts as a hinging point for the needlebar
rock frame. To remove the needlebar rock frame
hinge stud, you loosen the setscrew on the top of
the machine head; then you press the hinge stud
out through the face of the machine.

Needlebar Rock Frame Assembly

The neediebar rock frame assembly [(figure 4-7
[O]) consists of seven major parts. the needlebar
connecting stud, the needlebar, the needlebar rock
frame, the needlebar rock frame slide block, the
vibrating presser bar, the vibrating presser bar
spring, and the presser bar spring guide rod. To
remove the needlebar rock frame assembly, you
grasp it and withdraw it from the face of the
machine.

Needlebar Connecting Link Oil Guard

The needlebar connecting link oil guard [(figurd
[4=I17[J]) prevents oil from being thrown through
the thread take-up lever groove. To remove the
neediebar connecting link oil guard, you insert the
screwdriver in the opening in the rear of the
machine face, remove the holding screw and then
remove the oil guard.

Take-up Lever Hinge Stud

The take-up lever hinge stud acts as a hinging
point for the thread take-up lever. To remove the
take-up lever hinge stud, first you loosen the
setscrew located three-fourths of an inch to the
right of the thread take-up lever; then you insert
the screwdriver in the oil hole and push the take-
up lever hinge stud out through the face of the
machine.

Thread Take-up Lever

The thread take-up lever pulls the slack out
of the needle thread to lock the stitch in the goods
being sewn. To remove the thread take-up lever,
you turn the balance wheel until the needlebar
connecting link is at its lowest position; then
withdraw the thread take-up lever through the
face of the machine.

Thread Take-up Lever Driving Stud

The thread take-up lever driving stud transfers
power and motion from the needlebar connecting
link to the thread take-up lever. The thread
take-up lever driving stud is attached to the thread
take-up lever; they are removed from the machine
at the same time.

Needlebar Connecting Link

The needlebar connecting link [figure 4-71 [J])

changes the rotary motion of the needlebar crank
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to the vertical motion of the needlebar. Remove
the needlebar connecting link by grasping it and
then withdrawing it from the face of the machine.

Balance Wheel Adjusting Screw

The balance wheel adjusting screw
[L]) eliminates end play in the balance wheel and
arm shaft. Remove the balance wheel adjustment
screw.

Balance Whesel

The balance wheel (figures 4-6 [R] and 4-11
[N]) transfers the motion and power from the one-
third-horsepower electric motor to the arm shaft.
To remove the balance wheel, you must first
loosen the two setscrews attaching it to the arm
shaft; then you withdraw it from the machine.

NOTE: The balance wheel is very fragile. Do
not hit it with a hammer to remove it.

Arm Shaft Connection Belt

The arm shaft connection belt (figure 4-41[A])
transfers the power and motion from the arm
shaft connection belt pulley to the safety clutch
pulley. To remove the arm shaft connection belt,
you insert a small screwdriver along the left edge
and slide the belt from the safety clutch pulley.

Arm Shaft Connection Belt
Pulley Position Screw

The arm shaft connection belt pulley position
screw holds the pulley in a freed position. The arm
shaft connection belt pulley position screw is the
larger of the two screws on the pulley. The smaller
screw is a setscrew. It must be loosened but not
removed from the pulley. Remove the arm shaft
connection belt pulley position screw by unscrew-
ing it.

NOTE: For machines with ball bearings, the
arm shaft arm bushing setscrews are located just
to the right of the connection belt pulley. They
secure the arm shaft bushing to the arm shaft.
These screws are not removed from the bushing;
however, they must be loosened for the arm shaft
to be removed.

The Presser-Lifting Eccentric

The presser-lifting eccentric supplies the
lift for the alternating presser feet. Free the
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presser-lifting eccentric by loosening the two
presser-lifting eccentric setscrews located through
the opening in the rear of the arm
[A]). You must rotate the balance wheel to loosen
the second screw. Be sure the eccentric rotates
freely on the shaft.

Feed Indicator Disc

The feed indicator disc shows the operator the
number of stitches per inch the machine is
sewing. It also allows the operator to set the
machine to sew a desired number of stitches per
inch. Loosen the feed indicator disc setscrew and
ensure the disc will rotate freely on the shaft.
Needlebar Crank

The needlebar crank transfers the motion and
power from the arm shaft to the needlebar by the
needlebar driving stud. Do not remove the
needlebar crank from the arm shaft.

Needlebar Connecting Link Stud

The needlebar connecting link stud transfers
the motion and power from the needlebar crank
to the needlebar connecting link. Do not remove
the needlebar connecting link stud from the arm
shaft.

Needlebar Crank Friction Washer

The needlebar crank friction washer acts as
a bearing surface between the needlebar crank and
the front arm shaft bushing. In some cases the
needlebar crank friction washer remains with the
machine upon removal of the arm shaft bushing.
If this occurs, insert the index finger in the arm
shaft recess and remove the washer.

NOTE: The operator must be especially
careful when assembling the machine to be
certain the needlebar crank friction washer is
returned to the arm shaft. Absence of the
needlebar crank friction washer will cause the
machine to bind.

Arm Shaft

The arm shaft (figure 4-I11[0]) acts as a

carrier for, and transfers the power and motion
to, the arm shaft connection belt pulley, the feed
indicator disc, the needlebar crank friction
washer, and the needlebar crank. To remove



the arm shaft, grasp it with the left hand and
withdraw it from the face of the machine.

Right- and Left-Hand Bed Slide Plates

The bed slide plates allow for inspection and
maintenance of the bobbin assembly. The right-
hand bed slide has a cutout on the bottom side.
This cutout allows the needle thread to pass over
the bobbin case without jamming.

Throat Plate

The throat plate acts as a guide for the feed
dog and provides a firm foundation over which
the material may flow while the stitch is being
made. The throat plate does not need to be
removed from the machine.

Needlebar Rock Frame Rockshaft

The needlebar rock frame rockshaft carries the
feeding motion and power from the feeding
mechanism in the bed of the machine to the
needlebar rock frame. To remove the needlebar
rock frame rockshaft, you insert the screwdriver
in the opening in the rear of the uprise and loosen
the needlebar rock frame rockshaft crank pinch
screw. Remove the needlebar rock frame
rockshaft from the face of the machine.

Needlebar Rock Frame
Rockshaft Crank and Connection

The needlebar rock frame rockshaft crank and
connection transfers the feeding motion and
power from the feed-driving rockshaft crank to
the needlebar rock frame rockshaft. To remove
the needlebar rock frame rockshaft crank and
connection, you loosen the pinch screw at the
feed-driving rockshaft crank (figure_4-6 1[G]).
Then you grasp the feed-driving rockshaft crank
(figure 4-61[H]), dide it to the right to remove it
from the feed-driving rockshaft, and withdraw it
from the machine. In so doing, the needlebar rock
frame rockshaft crank and connection parts are
also removed. The parts removed remain as an
assembly.

Feed-Driving Rockshaft Crank

The feed-driving rockshaft crank transfers the
feeding motion of the feed-driving rockshaft to
the needlebar rock frame rockshaft crank and
connection. The feed-driving rockshaft crank is

removed simultaneously with the needlebar rock
frame rockshaft crank and connection.

Feed-Lifting Cam Fork

The feed-lifting cam fork gives the feed dog
its up and down motion during the feeding
operation. To remove the feed-lifting cam fork,
you unscrew the feed-lifting cam fork screw
(figure 4-61[E]), tilt the fork toward the operator,
and withdraw it.

Feed-Driving Rockshaft

The feed-driving rockshaft (figure 4-61[L])

coordinates the feeding motion of the feed dog
and the feeding of the needle. To remove the feed-
driving rockshaft, proceed in the following

manner (refer to [figure 4-6):

® Loosen the hook saddle adjusting screw

(figure 4-61[B]).

@ Loosen the hook saddle pinch screw [(figuréd
[4-6 _TA]).

@ Slide the hook saddle to the right as far
as possible.

@® Loosen the feed-driving rockshaft crank

pinch screw (figure 4-61[G]).

® Loosen the setscrews on each of the feed-
driving rockshaft stop collars (figure 4-61[M]).

® Lift the feed bar toward the operator
until it reaches a stop position. Move the bar to
the left until it strikes the bed of the machine. Lift
the bar upward to clear the bed of the machine
and continue moving it to the left until the right
end of the shaft reaches the feed-driving crank;
this action forces the right feed-driving rockshaft
stop collar from the rockshaft. Continue moving
the rockshaft to the left until it clears the
left stop collar. Withdraw the rockshaft from the
machine.

Feed-Driving Rockshaft Stop Collars

The feed-driving rockshaft stop collars and
setscrews (figure 4-6 ][M]) act as retainers on each
end of the feed-driving rockshaft to prevent any
side-to-side play. The feed-driving rockshaft stop
collars are removed in conjunction with the
feed-driving rockshaft.
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Feed Bar

The feed bar [(figure 4-6 [F]) transfers the

power and motion from the feed-driving rockshaft
to the feed dog.

Feed Dog

The feed dog aids the needle in feeding the
material to the machine. It is attached to the feed
bar!

Hook-Driving Shaft and Attached Parts

The removal of the hook-driving shaft [(figurd
[4-6 IN]) begins with the loosening of the attached
parts, starting from the right and working to the
left.

® Loosen the setscrew and the spline screw
in the hook-driving shaft bearing collar. (See

[figure 4-6 1[O].)

® Loosen the two setscrews in the hook-

driving shaft lock ratchet. (See[figure 4-61[P].)

NOTE: Machines fitted with cast iron
bushings instead of ball bearings will have only
one spline screw.

® Loosen the spline screw and the setscrews
in the feed-driving eccentric. (See[figure 4-6

([Q1)

@® Loosen the hook saddle pinch screw [(figurg
[4-6TA]).

® Loosen the two setscrews in the hook-
driving gear.

® Loosen the spline screw in the feed-lifting

eccentric (figure 4-6 1[T]).

NOTE: After you loosen the spline screw and
the setscrews, each part must rotate freely on the
shaft.

Safety Clutch Pulley

The purpose of the safety clutch pulley [(figure
[4-47]D]) is twofold. First, it is used to transfer the
power and motion from the arm shaft connection
belt to the hook-driving shaft; second, it protects
the hook from being damaged by disengaging
when the hook is jammed. To remove the safety

clutch pulley, you loosen the two setscrews [(figurd
[4-6 19]) that attach the safety clutch pulley to the
hook-driving shaft and withdraw the pulley.

Feed-Lifting Eccentric

The feed-lifting eccentric (figure 4-61[T])
supplies a lifting motion to the feed-lifting
eccentric fork. Remove the feed-lifting eccentric
by moving the hook-driving shaft to the right until
it clears the feed-lifting eccentric, thus allowing
the eccentric to drop from the shaft.

Hook-Driving Gear

The hook-driving gear converts the
longitudinal motion in the hook-driving shaft to
the horizontal motion on the sewing hook.
Remove the hook-driving gear by moving the
hook-driving shaft to the right until it clears the
hook-driving gear, thus alowing the hook-driving
gear to drop from the shaft.

Feed-Driving Eccentric

The feed-driving eccentric sets up the motion
and controls the feeding mechanism of the sewing
machine. Remove the feed-driving eccentric by
moving the hook-driving shaft to the right until
it clears the feed-driving eccentric, thus allowing
it to drop from the shaft.

Feed-Driving Connection

The feed-driving connection carries the feeding
motion to the feed-driving crank. Remove the
feed-driving connection simultaneously with the
feed-driving eccentric. Remove the connection
from the eccentric by withdrawing it from the
eccentric.

Feed-Driving Crank

The feed-driving crank transfers the feeding
motion from the feed-driving connection to the
feed-driving rockshaft. The feed-driving crank is
attached to the feed-driving connection and is
removed from the sewing machine when you
remove the feed-driving connection.

Hook-Driving Shaft Lock Ratchet
The hook-driving shaft lock ratchet locks the

hook-driving shaft in position while you set the
safety clutch. Remove the hook-driving shaft
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lock ratchet by moving the hook-driving shaft to
the right until it clears the hook-driving shaft lock
ratchet, thus allowing it to drop from the shaft.

Arm Shaft Connection Belt Timing
Collar and Hook-Driving Shaft
Ball-Bearing Collar

The arm shaft connection belt timing collar
and the hook-driving shaft ball-bearing collar are
the initial timing points on the machine. Do not
remove these parts from the machine. In machines
fitted with cast iron bushings, the timing collar
will fall off as the shaft is withdrawn.

Hook-Driving Shaft

The hook-driving shaft (figure 4-61[N])
transfers power and motion to the units attached
to it. To remove the hook-driving shaft, you grasp
it and withdraw it to the right.

Bobbin-Case Opener

The bobbin-case opener (figure 4-91[D]) acts

as a lever to pull the bobbin case back from the
throat plate. It allows the needle thread to pass
between the bobbin case and the throat plate. To
remove the bobbin-case opener, you unscrew the
adjusting screw (figure 4-91[E]) and lift it from
the hook saddle assembly.

Hook Saddle Screw

The hook saddle screw [figure 4-61[B]) holds
the hook saddle assembly in place. Unscrew the
hook saddle screw to remove it.

Hook Saddle Assembly

The hook saddle assembly [figure 4-61[U])
forms the lower half of the stitch. To remove the
hook saddle assembly, unscrew the hook saddle
screw and loosen the hook saddle pinch screw
[figure 4-61[A]). Draw the hook saddle assembly
slightly toward the operator, slide it to the left
until it clears the center hook-driving shaft
bushing, and withdraw it from the machine. This
completes the disassembly of the sewing machine.

REASSEMBLY
Before reassembling the sewing machine, you

will need some grinding compound to smooth
parts that may have surface rust or small burrs.
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A small amount of grinding compound on the
surface is sufficient. Rotate the two parts until
they move freely. You will also need some 10W
mineral oil to lubricate all moving parts. After
you accomplish these tasks, proceed as follows
to reassemble the sewing machine.

Hook Saddle Assembly

To replace the hook saddle assembly, hold it
in an upright position with the saddle clamp
facing the bed of the machine; then place the
saddle clamp on the edge of the center hook-
driving shaft bushing. Swing the hook saddle
assembly toward the bed of the machine and dlide
it to the right and into place in the opening in the
casting.

Hook Saddle Screw

With the hook saddle assembly as far to the
right as it will go, replace the hook saddle screw
and tighten it.

Bobbin-Case Opener

Lift the machine to the upright position.
Replace the bobbin-case opener so that the curved
end points toward the bobbin case. Replace the
bobbin-case opener adjusting screw and tighten it.

Hook-Driving Shaft

Tilt the machine forward. In replacing the
hook-driving shaft, you should note that it has
five splined grooves. One of the splined grooves
is located at one end of the shaft. Insert the end
without a splined groove into the right hook-
driving shaft bearing.

Hook-Driving Shaft Lock Ratchet

As the hook-driving shaft is pushed toward
the left, or face, of the machine, replace the hook-
driving shaft lock ratchet so that the flange with
the setscrews faces the left of the machine.

Feed-Driving Connection
and Feed-Driving Crank

Hold the feed-driving eccentric with the flange
and spring to the right; then place the feed-driving
connection, with the feed-driving crank attached,
over the cam on the feed-driving eccentric. Be sure
the oiling felt faces upward and the crank is
toward the operator.



Feed-Driving Eccentric

Holding the feed-driving eccentric in the same
manner as stated above, you replace it on the
hook-driving shaft.

Hook-Driving Gear

Push the hook-driving shaft through the center
hook-driving shaft bushing. Replace the hook-
driving gear so that the flange with the setscrews
is facing toward the left.

Feed-Lifting Eccentric

Place the feed-lifting eccentric on the hook-
driving shaft and slide the hook-driving shaft
into the front hook-driving shaft bushing, leaving
approximately 2 inches of the hook-driving shaft
extended to the right of the rear hook-driving
shaft bushing.

Safety Clutch Pulley

Replace the safety clutch pulley so that the
safety clutch hook-driving shaft stop collar, with
the screws in it, is flush with the right end of the
hook-driving shaft. Turn the safety clutch pulley
until the spline screw marked with the letter Sis
positioned over the spline in the hook-driving
shaft. Tighten the spline screw and the setscrew.

Feed-Driving Rockshaft

The cylinder end of the feed-driving rockshaft
is placed from the left into the feed-driving
rockshaft bushing. The flat side of the feed-
driving rockshaft stop collar is placed flush with
the bushing, and the rockshaft is moved forward
to enter the stop collar. The feed-driving crank
is placed next to the stop collar, and the rockshaft
is moved forward to enter the crank. The
remaining stop collar is placed on the rockshaft
with the flat side to the right. The rockshaft (with
the base of the feed bar toward the operator) is
moved through and 1 inch past the right bushing.
Holding the base of the feed bar toward you,
rotate the rockshaft downward toward the bed of
the machine and fit the feed dog into the throat
plate.

Place the feed-lifting eccentric fork over the
feed-lifting eccentric and fit the base of the feed
bar into the slot at the top of the feed-lifting
eccentric fork. When the feed-lifting eccentric
fork is in position, the rounded end of the fork
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will be facing you. To secure the feed-lifting
eccentric fork to the feed dog, you must place the
feed eccentric fork screw into the space provided
and tighten it.

The feed-driving rockshaft crank is attached
to the needlebar rock frame rockshaft crank and
connection. To replace it, insert the needlebar
rock frame rockshaft crank and connection with
the curved portion upward and the crank hanging
down into the arm through the opening in the bed
of the machine. Slide the feed-driving rockshaft
crank over the feed-driving rockshaft. Do not
tighten the crank. Ensure all other screws are
tight.

This completes the assembly of the parts in

the bed of the machine. Now we will assemble the
parts located in the arm of the machine.

Needlebar Rock Frame Rockshaft

(At this point, the machine is placed in an
upright position.) Place the needlebar rock frame
rockshaft in the lower bushing in the face of the
machine. Push it through until the end of the shaft
is flush with the bushing in the arm of the
machine. This may be viewed through the opening
in the top of the machine arm. Place the
screwdriver through the opening in the right side
of the machine arm and engage the needlebar rock
frame rockshaft crank. Lift the crank with the
screwdriver so that it is on line with the needlebar
rock frame rockshaft. With the left hand, push
the rockshaft through the crank. Do not tighten
the crank.

Arm Shaft

In replacing the arm shaft, be certain that the
needlebar crank friction washer is on the shaft.
Insert the arm shaft in the top bushing in the face
of the machine; then push it through until it can
be seen through the opening located on the rear
of the machine arm.

Presser-Lifting Eccentric
Connection Link

Insert the larger end of the presser-lifting
eccentric connection link (figure 4-10A) with the
oil holes facing up. Slowly push the arm shaft
through the arm of the machine until you can see
the arm shaft at the opening on the top of the
machine nearest the balance wheel.



Presser-Lifting Eccentric

Place the presser-lifting eccentric (figure
4-10B) onto the arm shaft with the small end
toward the face of the machine. At this time, dlide
the presser-lifting eccentric toward the face until
it goes inside the connecting link.

Feed Indicator Disc

The feed indicator disc is placed on the arm
shaft, through the opening in the top of the
machine arm, so that the numbers on the disc may
be read right side up. Push the arm shaft through
the disc about 1 inch.

Arm Shaft Pulley and Arm
Shaft Connection Belt

The arm shaft connection belt acts as a sling
for the arm shaft pulley. Use the belt and lower
the pulley through the opening in the top of the
machine arm. Now turn the belt, while aligning
the pulley with the arm shaft, and insert the shaft
through the pulley. Be sure you push the shaft
through as far as it will go.

Arm Shaft Connection
Belt Pulley Position Screw

To replace the arm shaft connection belt
pulley position screw, you hold the arm shaft in
position with the left hand and move the arm shaft
pulley to the left. Turn the arm shaft until the hole
is facing up. Now turn the pulley until the hole
for the position screw is facing up. Move the
pulley to the right, aligning the two holes, and
insert the position screw. Tighten the remaining
setscrew in the pulley.

Balance Wheel

Before you replace the balance wheel, turn the
arm shaft until the groove in the shaft is facing
upward. Place the balance wheel on the arm shaft.
Now turn the wheel toward the operator until the
second screw is directly in line with the groove.
Tighten the screw in place. Tighten the remain-
ing setscrew.

Balance Wheel Adjusting Screw
Place the balance wheel adjusting screw in the

end of the arm shaft and tighten it. Loosen it one-
quarter turn and strike it with a sharp blow
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using a rawhide mallet. See that the balance wheel
turns freely and that there is no play. If the
balance wheel does not turn, or if it turns and
there is side-to-side play, repeat the procedure.

CAUTION

This balance wheel is made of cast iron
or aluminum and will break if you hit it
directly with the mallet.

If the screw can be removed by using your
thumb and forefinger, it will be necessary to
spread the end of the screw. To do this, remove
the screw and spread the end of it with a
screwdriver. Replace the screw and run it down
until it touches the balance wheel. It should then
be tightened snugly when you try to remove it with
your fingers.

Alternating Presser Driving Rockshaft

Slide the rockshaft into the rear of the machine
through the two bushings. Attach the presser-
lifting link crank to the link projecting from the
arm. Continue sliding the rockshaft through the
crank. Set the machine on its balance wheel end.
Install the bell crank link on the rockshaft stud
(oil holes up). Install the oil guard into the face
at this time.

Needlebar Connecting Link

Turn the balance wheel until the needlebar
connecting link stud is at its lowest position. Grasp
the needlebar connecting link so that the double
cylinders are up. Place the larger of the two
cylinders over the needlebar connecting link stud,
and ensure that the flush end of the cylinders are
facing outward.

Take-up Lever Driving Stud

Place the cylinder of the take-up lever
driving stud over the piston of the take-up lever.

Take-up Lever

Grasp the take-up lever with the piston of the
take-up lever driving stud and the cylinder of the
take-up lever facing the face of the machine. Fit
the lever into the slot designed for its operation;
at the same time insert the take-up lever driving
stud into the remaining cylinder of the needlebar
connecting link.



Thread Take-up Lever Hinge Stud

Align the cylinder of the thread take-up lever
with the recess for the hinge stud. Before you
insert the hinge stud, turn the hinge stud and note
the flat machined surface running the length of
the stud. Replace the stud with the machined
surface up. Install the setscrew.

Needlebar Rock Frame Assembly

Hold the needlebar rock frame in the left hand
with the rounded end up and the straight side
facing left. Insert the slide block in the space
provided with the oil hole facing up.

Before you insert the needlebar rock frame
assembly, turn the balance wheel until the
needlebar connecting link is at its lowest position.
Insert the assembly into the face of the machine
so that the connecting stud enters the connecting
link and the slide block is placed over the
projection on the needlebar rock frame rockshaft.
At the same time, the vibrating presser barspring
guide rod with the spring attached must be
positioned into the hole at the top of the face.
Hold the assembly in position.

While you are holding the assembly in position,
insert the hinge stud so that the flat surface is up.
Install and tighten the setscrew.

Install the needlebar rock frame. Position
bracket in position and tighten it in place.

Thread Tension Release Lever Rod

Insert the thread tension release lever rod in
the hole in the back of the machine head so that
the rounded end is facing toward the operator.

Presser Bar

Insert the presser bar through the upper
bushing located in the top of the machine head,
about 3 1/2 inches. Place the presser bar position
bar guide lever so that the pinch screw is to the
rear and the arm is to the left. At this time the
lifting-and-releasing unit must be installed. It
consists of a lifting bracket, a releasing bracket,
and a spring that separates the two parts. While
you are holding the unit together, place it into the
face so that the two long levers cover the releasing
rod. Now twist the presser bar down through the
unit. Before you lower the presser bar through
the lower bushing, insert the presser bar spring
bracket with the slot up. Lower the presser bar
through the lower bushing. Turn it so that the
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unthreaded end of the hole faces left. Insert the
presser foot in the slot. Replace the screw and
tighten it.

Presser Bar Position Guide

Place the slotted end of the presser bar
position guide through the opening in the top of
the machine head so that it fits over the arm of
the presser bar position guide lever. When you
complete this step, the top of the presser bar
position guide will be flush with the top of the
machine head. Tighten the spline screw in the rear

of the head.

Presser Bar Spring

Tilt the machine down and place the long
curved end of the presser bar spring through the
opening in the back of the machine head and
into the slot in the presser bar spring bracket.
Place the small curved end over the presser bar
spring-support screw. Push it down and under the
presser spring-regulating screw. Tighten the
presser bar spring-support screw. Install the large
guide screw.

NOTE: Preadjust the spring bracket with the
presser foot firmly on the throat plate, and make
sure the foot is straight. Raise the presser bar
spring bracket about one-eighth inch and tighten
the pinch screw.

@ At this time, adjust the presser bar guide
lever one-quarter inch up from the bottom of the

guide as in[figure 4-7] (K).

@ Tighten the pinch screw [figure 4-111[B]).

Front Presser Bar Connecting Link

Place the large end of the line on the front
presser bar stud.

Bell Crank

The bell crank has three attachment points:
(1) the bell crank connection link, (2) the lifting
lever bell crank stud, and (3) the front presser bar
connecting link stud. All three must be engaged
at the same time. Install and tighten the retaining
screw.



Front Presser Foot and Presser
Pressure-Regulating Thumbscrew

Install the foot on the front presser foot and
the regulating screw on the top of the face.

Knee Lifter Lifting Lever

Replace the knee lifter lifting lever so that the
slotted end fits over the projection on the knee
lifter connection lever. The projection on the
curved end of the knee lifter lifting lever fits under
the presser bar releasing bracket.

Knee Lifter Lifting Lever Hinge Screw

Align the hole in the knee lifter lifting lever
with the corresponding hole in the machine
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arm; then insert the hinge screw. Make certain the
screw, including the shoulder, is fully inserted.

Faceplate

Insert the thumbscrew and secure it.

Arm Cap

Replace the arm cap and the spring washer on
the machine arm and screw them in place.

This completes the reassembly of the 111 W
155 sewing machine. It will be necessary to make
a few minor adjustments or retime this machine.
Timing and adjustment are covered at the
beginning of this chapter.
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Table 4-1.—Nomenclature fof figure 4-6)

A. Hook Saddle Pinch Screw

B. Hook Saddle Screw

C. Hook Drive Gear Setscrew

D. Hook Drive Spline Screw

E. Feed Fork Screw

F. Feed Bar

G. Feed-Driving Rockshaft Crank Pinch Screw
H. Feed-Driving Rockshaft Crank Pinch Screw
I. Thread Controller Assembly Retaining Screw
J. Thread Controller Stud Setscrew

K. Thread Controller Thumb Nut

CAnwTOTOZZCr

Feed-Driving Rockshaft

. Feed-Driving Rockshaft Stop Collars and Setscrews

Hook-Driving Shaft

. Hook-Driving Shaft Bearing Collar Setscrews

Hook-Driving Shaft Lock Rachet Setscrews

. Feed-Driving Eccentric Setscrews
. Balance Wheel
. Safety Clutch Hook-Driving Shaft Position Collar Setscrew

Feed-Lifting Eccentric

. Hook Saddle Assembly

Figure 4-6.—Bottom view of Model 225.
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Table 4-2—Nomenclature fo

A. NEEDLEBAR ROCK FRAME ROCKSHAFT
'e) CONNECTION CRANK PINCH SCREW

. NEEDLEBAR

. NEEDLEBAR POSITION HEIGHT

. PRESSER BAR SPRING BRACKET
. PRESSER-LIFTING BELL CRANK RETAINING
SCREW

B
C
D. PRESSER BAR POSITION GUIDE
E
=

G. PRESSER LIFTING BELL CRANK
. NEEDLEBAR ROCK FRAME POSITION
BRACKET

> Z2
T

| . NEEDLEBAR ROCK FRAME HINGE STUD
J. NEEDLEBAR CONNECTING LINK

. PRESSER BAR GUIDE LEVER
VIBRATING PRESSER BAR

B .
L . PRESSER BAR
. VIBRATING PRESSER BAR CONNECTING
LINK
0. NEEDLE ROCK FRAME ASSEMBLY

240.152
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THREAD
GROOVE

EYE

CROSS SECTIONAL VIEW
OF THE NEEDLE
AND HOOK POINT

Figure 4-7.—Face view of Model 225
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Table 4-3—Nomenclaturefo

A. PRESSER-LIFTING ECCENTRIC SETSCREWS J. NEEDLEBAR CONNECTING LINK OIL GUARD

B. PRESSER-LIFTING LINK CRANK PINCH SCREW K. PRESSER BAR GUIDE LEVER PINCH SCREW
C. PRESSER BAR LIFTING BRACKET PINCH SCREW L. BALANCE WHEEL ADJUSTING SCREW

D. LIFTING SCREW M. PRESSER-LIFTING ROCKSHAFT

E. KNEE LIFTER LIFTING LEVER HINGE SCREW N. BALANCE WHEEL

F. KNEE LIFTER LIFTING LEVER O. ARM SHAFT

G. PRESSER BAR SPRING-SUPPORT SCREW P. PRESSER-LIFTING LINK CRANK

H. PRESSER BAR SPRING Q. VIBRATING PRESSER FOOT TENSION SPRING

ADJUSTMENT THUMBSCREW
I. PRESSER BAR LIFTING RELEASING LEVER BRACKET
GUIDE SCREW R. VIBRATING PRESSER BAR

Figure 4-11.—Rear view Model 225.
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